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" Pressure

the axes of the valves.

UNITED STATES PATENT OFFICE.

KENNETH D NOBLE Or IIELDNSBURGII COUNTY OI‘ DUMBARTO\T
SCOTLAND. |

VALVE FOR STEAWM -ENGINES.

SPECIPICATION formmg part of Letters Fatent No. 36'7 657, dated A.ugns‘t 2, 1887

(No model.)
J’LTlll'll*) 13, 18::‘? N

Patentoed in 'Enrrhnd A}}nl 10, 1836, Nn g 1092 and in France
180,860, ©

To all wlhom it may concern

Be it known that 1, LENNETH DAVID No-
BLE, a subject of the Oueeu of Great Dritain
and Ireland, and a 1*esxdent of Helensburgh, in

the county of. Dumbarton, Scotland, ]1.:we in-

vented certain Improvements in qutubutmn-
Valves for Steam-Engines and other IFluid-

and I'rench Patent No 180 869, dated Janunary
13, 1887,) of which the followmn s a specifica-
t10n _

My said invention has fm i{s obhject to 1m-
prove the construction and arrangement of

distribution-vaives for steam or othel engines

“or motors, and to render. such valves mpablo

of being driven with little power and not lia-
ble to mpld wear or derangement. |
My improved valves are of the 1ot¢1L1 ng
class, and have their acting faces in eocht
with port-faces, which are at right angles to
The valves may be
constructed or arranged so that the steam or
motor fluid is first admitted to the casings con-
taining the valves, and after operating in the

,_ey]mderﬁ, 18 ex]mu&.ted through the interiors of

the valves. 1, however, pr efer to construct or
arrange the p%rts SO L]nt tlic steam or motive

- fluid is first admitted into the interiors of the
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valves and exhausts into the casings. Thein-
terior of each valve communicates with ports.
in an annular face formed on the valve, these
ports being radial and placed eqmdlsbantly
roundthe V‘ﬂ‘s" The cylinderport-faceismade
with corresponding ports,onehalf of them com-
municating with the passage tooneend of the
cylinder, :zmd the other half with the passage

to the other end, the two sets of ports being ar-

ranﬂed alternmtely with each other round the
cir cle. Between its steam-ports the valve is
made with open spaces, which allow the ex-
haust to take place into the casing from those
cylinder-ports which atany timeare uncovered
by the ported parts of the valve. For each
double stroke of the cy]mder piston the valve

has to rotate to the extent of the angular dis-
tance between the centers of two of ILb adjacent
ports, so that the greater the number is of the
- ports the less will be the angle of rotation for
each stroke. The valve may be made to ro-

Motors, (for “which T have obtained
British Patent No. 4,998, dated April 10, 1SSG,

|

allel thereto, Ifigs.
A A and B B in Figs.1 and 2, the valve be-

by means of {eeth formed circumferentially on

itand acted on by a wormorpiniondriven from
the engine-shaft in any convenient way.

The improved valves may be placed 1n va-
rious positions relatively to the cylinders, and
in whatever position may be most convenient

‘in any particular arrangement - -of engine,

either at thesideof the eylinder or at oneend,

or otherwise. Also, expansion or cut-oif plates
may be applied in connection with the valves:

when required, and in any cases in which it

may be more convenient reciprocating rotary

RS

motion may be imparted to the valves, 1 l’lSte’td

of continuous rotation. :

In the accompanying dmwmgs Ifigures 1
fmd_ are respectively longitudinal seetlons
with the valve shown 1n elevation in Fig. 1
and in section in Fig. 2, while I'ig.-3 18 a {ace
view of the valve, and Ifig. 4 a section par-
and 6 being sections, asatb

ing supposed removed 1n Kig. 6.

In the drawings the same reference letters
and numerals are used to mark the same or
like parts wherever they are repeated. |

In carrying out my invention the valve-

casing D is placed at the side of the eylinder
C, and the steam-inlet S 1sat oneside between
the cylinder and the port-face P, the steam
reaching the valve V through a passage, 10,

passage, 10, is formed partly i a short pipe,
which projects out from the port-face P and
serves as a center for the valve V to turn upon,
a ring being interposed between 1t and the
central opening-of thevalve. Under the port-
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in the center of the port-face . The central |

85:

face I two crescent - shaped passages are |

formed—one, 11, most fully shown in Fig. 5,
_Cmmunmmtmﬂ W’lt]l one cylinder- pftssmne 12

and the other, 13, communicating with the
other qﬂlndel -passage, 14. T'he polt -face P

is formed with ten ports—five, 15, of these

communicating with one passage, 11 12, and
the other five, 16, with the other passage, 13
14, the ports 15 of one set alternating with
those 16 of the other set. The valve V is
made with a shallow circular chamber, 17,

sage, 10, and has in communication with it
five ports, 18, formed in the valve-face which

tate in any convenient way—as, for ex"mmple, | works on the cylinder port-face P. Open
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which receives the steam {rom the central pas-
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- means of any convenlent gearing.

45

spaces 19 are formed between the ports 18 of

the valve, and through these spaces the steam

exhansts from one or Other of the sets of cylin-
der-ports 15 16 into the space round the valve
YV and in the casing D, leaving the casing by
the outlet . The valve V 18 made with
flanges at the sides of its ports 18 correspond-
ing to the lap partsof an ordinary slide-valve.
Teeth 20 are formed circumferentially on the
valve V, and in gear with them there is a pin-
ion, 21, which gears as a spur-wheel with a
worm, 22, on a shatt, 23, passing out through
Stufﬁnﬂ‘ boxes.

any convenient way, whlle the other end is

connected by a swivel-coupling, 24, to a screw-

spindle, 25, fitted with a hand-wheel, by means

oif which the valve can be adjusted for lead.
The operations of reversing the engines and

367

To one end of thi% Sh’LﬁJ 23'

of varying the lead and cut-off may all be ef-

fected by moving the shaft 23 endwise by
The shaft

- 23 may be driven by means of one or more

30

35

40

15

50

sprocket-wheels on 1t and acted on by one or
more endless pitch-chains from one or more
sprocket-wheels from the main shaft; or any

other convenient gearing may be used for the

purpose. A S,iﬂgle worm—shafb, 23, may be
arranged to work the valves of two or more
cylinders.

When the steam is admitted into the interior
of the valve V {rom the center of the cylinder
port-face I, 1t tends to press the valve from
that face; and to oppose this pressure, and also
to keep the valve against the port-face, a disk
or diaphragm, 26, 1s applied in the cover 27 of
the valve-casing D, (orin a part of the casing
opposite the valve,) and steam is admitted be-
hind this disk or diaphragm 26 by means of a
small passage or by a pipe, 28. The counter-
pressuare disk 26 is made with an annular rib
or flange to bear on asimilar rib or flange, 29,
on the back of the valve V; or it is provided
with a central piece or pair of pieces, 30, of
steel or other suitable hard metal or alloy, to
bear on the center of the back of the valve; or
“both the annular and central bearing pa,rts 29
30 may be used, as shown. When the valve

'V is made with an annular rib 29 in contact
with a gimilar rib on the disk 26, steam may
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| be admitted between the valve and disk to re-

lieve the pressure and friction on the ribs. The
steam may be so admitted throughasmall hole,

35, (dotted lines, Ifig. 2,) In the back of the
valve. The disk 26 i made of 2 suitable area
for the purpose in view, and oneor moresheets
of thin metal are applied on its inner side ‘to
cover the joint between it and the rigid part
of the cover 27 or casing. Thedisk 26 18, how-
ever, encireled by a ring, 31, which rests upon

a fixed or rigid flange, 32, but which will move

with the disk in the event of the valve V mov-
ing from the cylinder port-face P from any
cause. When the valve V is moved from the
port-face P, the pressure behind the disk 26
will act on the area of the disk increased by
that of the ring 31, and there will consequently
be a greater pressure tending to movethe valve
to the port-face than that which acts upon it
when in contact with that face. The outer
flange or ring, 32, which may be held between
the cover 27 and the casing-flange, as shown,
or which may be fixed to the cover or casing
in any other convenient way, holds between

itself and the cover the edges of the thin metal”

sheet or sheets WhICh cover the joint of the
disk 26.

What I claim as my 1nveut1011 18—

A rotary valve having a working-face at

‘right angles to its axis and radial ports in the

face communicating with the interior of the
valve and alternating with spaces communi-
cating with the valve-casing exteriorly to the
valve, in combination with a cylinder port-
face on which the valve-face works, and made

with radial ports alternately communicating

with passages leading to the opposite ends of
the cylinder, a central opening in the valve
communicating with its interior and with a
passage leading. the steam or fluid to or from
the valve, and a counter-pressure disk con-
nected to the valve and to the casing-cover,
substantially as set forth. |
In testimony whereof I havesigned my name
to thisspecification inthe presence of bwo sub-
SCI‘lbIHD‘ witnesses.
KENNE D"[‘H D. NOBLI.
‘Witnesses:
~ JOHN IRVING,
- J. S. FISHBOURNE..
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